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SECTION 1.0 
INTRODUCTION 





1.1 


PURPOSE OF REPORT 


The purpose of this report is to provide a document insuring 
the structural integrity of two of the four marine structures of the 
U.S. Navy East Coast Air Combat Maneuvering Range, offshore of Kitty 
Hawk, North Carolina. These two structures are identified as Structure 
3 at Site 3 and Structure 4 at Site 4, both resting in approximately 


105 feet of water. 


This report (No. 27-771-96) is part of the documentation required 
by U.S. Government Contract No. N62477-76-C-0179, Modification No. POO01, 
let by the Naval Facilities Engineering Command, Department of the Navy, 


Chesapeake Division with Crest Engineering, Inc., Tulsa, Oklahoma. 


Since the analysis of these two structures will differ only 
in the soil properties at each of their sites, the report will treat 


them as one except when the soil properties influence the analysis. 
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1.2 DESCRIPTION OF STRUCTURE 


1.2.A Purpose of Structure 
These two marine structures, at Site 3 and Site 4, are part 
of a series of structures comprising the U.S. Navy East Coast Air 
Combat Maneuvering Range. Their purpose is to provide a platform 
to support electronic instrumentation necessary for the proper 


functioning of the East Coast Air Combat Maneuvering Range. 
The equipment on each of the structures include: 


1. Navigation and aircraft warning lights attached to the top 


of each of the three columns. 


2. A signal horn attached to the underside of the Equipment 


Deck extending toward the sea. 


3. A receiver-transmitter assembly attached to the Equipment 


Deck in the vicinity of the southwest corner. 


4. A solar panel assembly attached to the cantilevered deck on 


the south side of the Equipment Deck. 


5. A battery assembly fastened just north of the solar panel 


assembly. 


6. One air-to-ground antenna attached in the center of the 


Upper Deck. 
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. o 
san 
= E - 
a 7. At Site 3, two ground-to-ground antennas, eight feet in ae 
‘? diameter, mounted on vertical guide pipes attached to the ae 
st was 
so southwest column. At Site 4, only one ground~to-ground bee 
oa co 
) antenna, eight feet in diameter, mounted on a vertical guide se 
i. 
attached to the southwest column. These antennas are Be 
adjustable vertically from E17. (+) 75.0' to El. (+) 25.0'. 
8. A hand-operated, two~ton marine winch located on the z * 
Equipment Deck in the southeast corner. 
ie “ 
- 
r ‘ 
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i.e 1.2.B Location ate 
4, rr a 
a The site for the East Coast Air Combat Maneuvering Range Rare 
“ ie 
yy is approximately 26 miles offshore of Kitty Hawk, North Carolina. oe 
Wa “nite 
“es 
Structure 3 will be erected within a half of a mile of 
~ 
" coordinates 13, 093, 489 North by 1, 645, 346 West (N36° 03' 52", 
West 74° 58' 59") in 105 feet of water. 
Structure 4 will be erected within a half of a mile of b. 
coordinates 12, 992, 344 North by 1, 612, 215 West (N 35° 47' 11", 
: W 75° 05' 42") also in 105 feet of water. oes 
c 
Each structure will be oriented so that the side of the ta 
< platform with the cantilevered solar panel deck will face due ee 
ie South. This places the boat landing on the northeast side of the ' o 


structure, and locates the column with the ground-to-ground 


antennas nearest to shore. 
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is ONES 1.2.C Structural Description es 


Each of these two marine structures consists of a three-pile was! 


Sate oes 
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i jacket (template) with equilaterally spaced legs through which wis 
3 
Ch 


. 
. 


steel piles are driven into the seabed. The jacket is then secured is 


to the piling by welding shim plates in the annulus between the 


od 


‘ ‘ 
ee Boa ar ao oT os 
Di age ak a 


jacket leg and piling at the top of the jacket legs. A superstructure 


consisting of an equipment deck and an upper deck is then attached 


to the piling above the top of the jacket. This tripod structure b 
has the following features: 
1. Upper Deck elevation is at (+) 75.0 feet above Mean Low zee 


Water to provide an adequate envelope for the hoist on the 


Equipment Deck. 


le 2. Equipment Deck elevation is at (+) 60.0 feet above MLW to 
provide an air gap of 8.0 feet between the deck and the 


maximum crest of the 50 year storm. 


3. To avoid any shadowing of the cells, a cantilevered deck is 


provided on the south side of the Equipment Deck to support 





= the Solar Panel Assembly. 


4. The only diagonal bracing framing the superstructure is ees 


between El]. (+) 60.0 feet and El. (+) 45.0 feet. 


5. The equilateral pile spacing at the pile cut-off E1.(+) 16.5 


feet is 29.0 feet from centerline to centerline. 


6. The true jacket batter is 6 to 1 for each of the three legs. 


1.05 








Horizontal bracings for the jacket are located at E1. (+) 


12.0, El. {-) 13.0, El. (~) 41.0, £1. (-) 73.0, and E1. (-) 
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105.0. In addition to the perimeter bracings, secondary 


ou 


bees 


, 
mt, 


horizontal bracings connecting the mid-points of the perimeter 


one, 
bracings are located at each of the above elevations. Diagonal E. 
bracing connect the levels. 
8. A boat landing is provided on the northeast side of the oo 
structure from El. (+) 9.0 to El. (-) 3.0. a 
9. Boat fenders are attached to the two jacket legs on the boat a 
landing side of the structure to protect the structure from ' oF 


sustaining damage from large impacts of approaching boats. 
The fenders consist of rubber tires installed around a 


vertical concrete filled pipe from E1. (+) 12.0 to El. (-) 7.5. oe 


eee 


i 
: 20) 
: a 
' . 1.3. DESIGN CRITERIA Be 
4 EF 
y 1.3.A Environmental Criteria Me 
af 
1. Wave Data ~ 50 year stort ie 
MLW Depth 105.0 ft. fet 
Storm Wave Height 61.3 ft. — 
Storm Wave Period 13.6 sec. oe 
Maximum Storm Tide 3:3°ft. M 
Maximum Astronomical Tide : 4.4 ft. | 2 
: Extreme Surface Current 4.7 ft./sec. oe 
Mudline Current 1.2 ft./sec. Be 
2. Wind Data a 
- (e Maximum Gust 174.0 mph 74 
e 1 Minute Wind 145.0 mph = 
is 1 Hour Wind 114.0 mph : 
The approach of the storm wind and wave can be from any ‘a 
. direction. ae 
3 1.3.B Foundation Criteria oe 
: be 
1. The basis for the foundation design is a McClelland report 
to Cubic Corporation entitled "Foundation Investigation 
r East Coast ACMR Ocean Structures, Volume I". The soil = 
oe information to be used in this analysis is one boring at a 
ee Site 3A and one boring at Site 4 in the aforementioned 
s report. oe 
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2. Due to the nature of the sea bottom and sea bottom 
currents, scouring of 5 feet below the mudline will be 
used in the piling design to develop the theorectical 


soil resistance to laterally applied loads. 


1.3.C Live Loads 
The design live loads will be: 
Equipment Deck 150 psf 
Top Deck : 100 psf 
The loads will be distributed uniformly over the entire deck 


areas. 


1.3.D Material 


All structural shapes or fabricated tubular goods are to 





t 
be ASTM A-36 or equal except for the material used for the 
structure legs at the joint cans which is to be ASTM A-633, Grade A. 
1.3.E Corrosion Protection 
> 1. Al) portions of the platform above elevation (-) 4.0 feet 
- will be painted. 
ee 2. All main structural members located within the splash 
= zone will have an extra 1/2" of sacrificial steel added 
to their wall thickness. This can be in the form of extra ae 
” wall thickness or a 1/2" steel plate wrap. eat 


Cw ae 
wat 


me 1.08 ot 





Be 3. The portion of the platform below elevation (-) 4.0 
feet will be protected by cathodic protection. This will 
be provided by sacrificial anodes having a theoretically 


expected life of twenty years. 


1.3.F Pile-Jacket Connection 
The platform is analyzed as if the annulus between the 
jacket and the piling is not grouted. Shim plates will be 
provided at each horizontal bracing level. Jacket to pile 


connection is made by welding at elevation (+) "5.5 feet. 


1.3.G Design Standards 
= The criteria employed for deter. nation of structural 


ce, acceptability are specified by *,= following documents: 


ag 
° 


5 ‘1. American Petroleum Institute (API): 


RP 2A Recommended Practice for Planning, 


"ese ey ty 
rr he te) 


Designing and Constructing Fixed Offshore 


Platforms; 7th Edition, January 1976. 


ae Spec. 2H Carbon Manganese Steel for Offshore 
Platform Tubular Joints; Ist Edition, 


January 1974; Supplement 1, January 1975. 


a 2. American Institute of Steel Construction (AISC): 
ie Specification for the Design, Fabrication 
and Erection of Structural Steel for Build- 


a ings; February 12, 1969. 





= 1.09 





~~ v 
oe 
‘ae 
— ¥ 


os 3. American Society for Testing and Materials (ASTM): Late 
A36-75 Structural Steel | 


ad tal al tol Yad 


A633-75 Normalized High-Strength Low-Alloy Structural 
: Steel. 


4, American Welding Society (AWS): 


D1.1-75 Structural Welding Code. (Rev. 1-76) 
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1.4 DESIGN ASSUMPTIONS “4 


: 1.4.A Environmental Criteria 


1. Wave Data 


(a) Wave Coefficients E, 
“3 
= = oe gMe 
Cy = 0.74 Cy 1.34 o 
These wave coefficients are the wave coefficients ny 
used to generate Dean's Stream Function wave grid bo . 


profile for a 3.0 ft. diameter pile. It is assumed 
that these wave coefficients are applicable to all 


tubular shapes in this structure. 


(b) Wave-Current Coupling es 
le The pressures indicated by Dean's Stream Function i 
wave grid profile include the coupling of the wave ao 
forces with the current forces. 
2. Wind Data a g - 
The structure is designed for the one minute wind 
superimposed on the 50 year storm wave. 
5 r 
. 1.4.B Equipment Loads ate 
All equipment loads are included in the area live load. 
This is a valid assumption because no piece of equipment has ; 
a a density to produce a load greater than 150 psf. hoe 
, : os 
; iet1 > 
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1.4.C Marine Growth a 


1. A 1.0" marine growth allowance on the radius is included ae 
on all primary jacket members from (+) 0.0 ft. to the pee 

oe. 

aa 


7 mudline. 


2. The effective diameter for the drag area produced by the 


m marine growth is: 


EB Deff = (Dact + 2.0") G94) cE i 


where 1.02 Cy for medium barnacle fouling 


0.74 = Assumed magnitude of Dean's Cy 


Sea Re 
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DESIGN SUMMARY 


1.5.A Environmental Forces: 


Total wind and wave shear force 
(Maximum - Load Condition #2) 


Total overturning moment 


1.5.B Pile Axial Loads: 
Maximum Compressive Load 
(Load Cond. #11 + Pile Weight 
below Mudline) 
Maximum Tensile Load 
(Load Cond. #13 + Live Load - 
Pile Weight below Mudline) 
1.5.C Structural Dimensions: 
Piling 
Outside Diameter 
Maximum Wall Thickness 


Minimum Wall Thickness 


Penetration Below Mudline 
(Structure 3) 


Penetration Below Mudline 
(Structure 4) 
Jacket 
Spacing at Mudline 
Spacing at Work-Point Level 


Height (Mudline to Work-Point) 


1,428 kips 


125,000 ft.-kips 


2,950 kips 


1,950 kips 


42 in. 
2.37 in. 
2.00 in. 

240 ft. 


270 ft. 


64.0 ft. 
29.0 ft. 
121.5 ft. 








Superstructure us 
oe 
Equipment Deck Area 556.0 ft.2 me 


Top Deck Area 364.0 ft.* or 


1.5.D Structural Steel Weight cE. 


Item 
Piling 
Superstructure 
Jacket 
Boat Landing 
Boat Fenders 
Anodes 


Total 


Structure 3 


1,036 kips 
132 kips 


373 kips ~ 


24 kips 
14 kips 


16 kips 
1,595 kips 


Structure 4 


1,133 kips 
132 kips 
373 kips 

24 kips 
14 kips 
16 kips 
1,692 kips 


Insert Piling 450 kips a 
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SECTION 2.0 
STRUCTURAL DRAWINGS 
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ae 2.1 INTRODUCTION 


A few selected structural engineering drawings are included in 


this chapter for reference to the design calculations. 


The Introduction 


i to each Section in this report lists the appropriate drawings pertinent 


to that particular section. 


of the report for a reduced copy of the drawing. 


The drawings comprising this section are listed below: 


3016263 
3016314 
3016315 
3016316 
3016317 
3016318 
z 3016320 
B 3016322 
3016323 
3016327 
3016328 
: 3016329 
3016330 
3016331 
3016340 


Victnity Plan 


Assembly 


Jacket 
Jacket 
Jacket 
Jacket 
Jacket 
Jacket 
Jacket 
Jacket 


Jacket 


Drawing - 105 Ft. MLW Platform 
Elevations 

Plan at E]. (+) 12'-0" 

Plan at El. (-) 13'-0" & (-) 41'-0" 
Plan at El. (-) 73'-0" & (-) 105'-0" 
Pile Shims & Leg Connection 

Lift Eye Details 

Anode Details 


Pile Details, Platform 3 


Pile Details, Platform 4 


Superstructure - Elevations 


Superstructure - Upper Deck Framing 


Superstructure - Equipment Deck Framing 


Insert Pile Details, Platform 4 


2.01 


reo TO MT PR 


Reference then can be made to this section 
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3.1 





INTRODUCTION 


This section presents the mathematical structural mode] used for 


the analysis of the 105 feet MLW structures. 


The structure is modeled as a space frame. Joint coordinates 
and member incidences are generated,as illustrated in Section 3.2, 
to obtain an efficient computer model. The model is then used in the 
SEALOAD program to generate the wave loads applied to the structure 
during the 50 year storm. Finally, the model is used in the STRAN 
program with the wave loadings produced by SEALOAD to analyze the 


structure for the 50 year storm. 


To fully represent the jacket'’s structural behavior, dummy members 
are used to simulate the pile-jacket interaction. These members are 
modeled so that only shears perpendicular to the piling are trans- 


ferred between the jacket and the piling. 


The pile-soil interaction is considered in STRAN through the 
Coupled Interaction Analysis feature. This achieves convergence 
between the boundary conditions of the nonlinear pile foundation and 
the linear structure. The input data required for this feature is 


found in Section 3.5. 


In STRAN the individual structural members of the mathematical 
model of the structure are not given distinct integers for identifi- 
cation. Each structural member is identified by the joint number at 


the beginning of the member and the joint number at the end of the 


3.01 


o 4,:2w~ 





member. Therefore, Member 701-703 is that member of the model 
connecting Joint 701 to Joint 703. The member start is Joint 701 and 
the member end is Joint 703, and therefore, the local (member) x - axis 


- is positive toward Joint 703. 


Also in STRAN, member properties are designated through GROUPS. 
Each GROUP has a unique set of member properties, and each member 
i of the model is assigned to a particular GROUP with the member incidence 
card. A list of the GROUP designations is found in Section 3.3. The 


member properties of each GROUP are listed in Section 3.7. 


a 

Z le Reference Drawings: 

: 3016315 Jacket - Elevations 

5 3016316 Jacket - Plan at E1. (+) 12'-0" 

3016317. + Jacket - Plan at El. (-) 13'-0" & (-) 41'-0" 
3016318 Jacket - Plan at £1. (-) 73'-0" & (-) 105'-0" 

: 3016329 § Superstructure - Elevation 

| 3016330 Superstructure - Upper Deck Framing 
3016331 Superstructure - Equipment Deck Framing 
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4.1 


INTRODUCTION 


This section presents the loads which are applied to the 


structure. 


Section 4.2 contains the estimated weight of the structural 
material not considered by SEALOAD because of the structural ideal- 


ization of the mode}. 


Section 4.3 contains the calculations for live loads applied 


to the Upper Deck and to the Equipment Deck. 


Section 4.4 illustrates the data required for the wind loads 
feature of SEALOAD. The wind loading applied to the individual 


structural members of the mode] is found in Appendix B.2. 


Section 4.5 contains a summary of the shear force and 
overturning moment at the mudline for each wave direction. The wave 
loading applied to the individual structural members of the model 


is found in Appendix B.2 
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4.1 Dead Loads 


The weight of phe structure is computed by the 
SEALOAD-2 Fragram Ar the structure represented by the. 
mathematical mode!, For that part of the plattorm that 1s 
not described by the rnode/ the to Honing loads Were added to 
the Deacl Load, Cond: tion *79, 


Top Deck 
15:0" Total - Estimated 
Distributions &.0*% to each Column (A,B, ¢) 


Egu) Meh eck 
18,0*% Total - Estimatee! 
LDistribotion |! so ts Column A 
6-5*® +40 Column B4C 


Soars Landing 
22,0* Total - fek Miscellaneous Structres 


Lister i bution: /1:0* 4o Center of Member G01 - Gil 
1.0% to Center of Member 603-613 


Boat Bumpers 
2.¢© Total - Estimated 


Distributions 1.2% to bumper at Jomt 573 
1.2" to bumper at Jomt 5/4 
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Top Deck 


live Coad # /00 p 
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Date_7-> Z-7e@ Job No. 272-771-974 _ Calculation — _ SAsic. Loads ~ 


To ta/ leacl = O.10 est xX 30d ff*® = 


= 042 Lan 


Load /Deck Beam = 36.4 ~ 
3 


x 
29.0 #F 


Applied to Members: 101-102 
/OZ- 103 


/03 


- (05° 


(05 - 106 


Jol 
/o4 


Egurpmen t Deck 


Live Coad = /SO 


- (04 
-/06 


pst 


Main Deck. Load = O15 Lf x 264 f#Y * 


Soler (ane/ Cautilever Load = OISkts#t & 192 ft* = 


woe = 


59.6" 


28.8" 


For Members ? 201-202 » 202 203° Zo1-20¢', 209-206 


Load / Deck GBeam = 4.6" a ed 


For Members; 203- 208 | 2057-206 


Load / Dect Beam = (S44 “x 
2 


29.0¢t - 
\+ 28.8 
29.0 29.0 tt 


0.63 K/t+ 


ow ee 
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4.3 hhinel Loads 





The sind loacdls on Shaft part of the dea lized plattorm 
not in the wave are computed by the SEALORN -2 Fregram . 
Appurtenances or strveture met contamec! in the mathematica | 
mode! are addecl as separate areas. The following tuto areas 
were aclledl for the analysis of ths platform, 


“4 





Segment */ - Antenna Dishes 
Area Jodnz Ct) = 50.3 H 
bx Total Area= 2x 50.3 = 100.6 ff 
Le 
Vert. Lentrorc! abeve Mudline i /75,0 t# 


Segment #2 - Soler Fane! 
Areaz Ws fi x BG FH * 102.0 ff 


Vert. Centroid above Mudlne : 149,49 tt 


hWhind Veloerty = /95 moh 


Total! Aline loacl = 38.4%" = 7o 
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44 blave Loads 


The uave leads on Hhe members of He idealized platform 
are calevlated by fhe SERLOAL-2 Fre gram using Dean's Stream 
Funetion wave grid proti/e. 


4 Summary at fhe shear force anal overturning moment 
at the mucline for cach wave airection selected is “meluded 
mn this section.. Alote that these forces and moments a/so inelucle, 


fhe wind /oads. 
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: The roughness etteet of He marine fouling for that ae 
part of the structure from the Mean low blater to the Mudlme 2: 





13 consicderec! b increas 1g the ehbective diameter used ian os 

SEA LOAD Yo jncrease the drag : However , this results wma oe 

larger inertial force berng applied Ho the structure, There fore, - 

the mass coethierent 1s redueed correspouding / . The Follousn = 

egvartions are used to defermine Delt ancl Cun used yn SEALOAPD bE 

Dact = D+2" 

Def— = Doct * hou /74 ' ou 
Crete =) Darin. k. 
BLK Dele . *. 

ie These oF vatrous produce He Following table 
band 
D Dact De £L Cisaee 2s an 

ar cas aera mA 

10%" 12,75 17.57 0.257 Be 
12%" 14.75 20.33 0.297 som 
14” 16.00 22.05 6: 32r ne 

' lo” 18.00 24.8] 0:363 eS 
as 18” 20.00 27:57 8.403 ae 
~. 2o" 22.00 30.32 0.993 Le 
45%" 47.50 O5.47 0.957 a 

Q7h 49,.5D 68.23 0.997 8 

eS 
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Balk, 


The Pollowing cight pages contain the btave Summary of 
Dean's Sheam Function wave gid pretile with the moditication 
tor tree surtace ettecty, 
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INTRODUCTION 


This section describes the wave approaches considered and the 


loading conditions used to analyze the structure for the 50 year storm. 


Load Conditions 1 to 4 are the load conditions generated by 
SEALOAD for the maximum force on the structure (in the area of the wave 
crest) for the four selected wave approaches. Load Conditions 5 to 8 are 
the load conditions generated by SEALOAD for the minimum force on the 
structure (in the area of the wave trough) for the same four selected 
wave approaches. These minimum force conditions are required for the 
fatigue analysis (Report No. 27-771-100) of the structure. Load 
Condition 9 is the dead weight generated by SEALOAD, the dead weight 
not included by the model, and the live load on the two deck areas. 
Load Conditions 10 to 13 are the maximum wave load conditions, Load 
Conditions 1 to 4, added to Load Condition 9, the total dead weight 
and live load of the structure. Load Conditions 14 to 17 are the 


minimum wave load conditions, Load Conditions 5 to 8,added to Load 


Condition 9. 
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6.1 


INTRODUCTION 


This section contains the results of the space frame analysis 


of the structure subjected to the specified environmental conditions. 


The space frame analysis set forth herein utilizes the available 
computer programs available at Synercom Technology, Inc., Houston, 


Texas. The program processing procedures are as follows: 


1. Set up SEALOAD-2 program to obtain desired wind, wave and dead 
weight (including buoyancy effect) loadings on the structural 


components. 


2. Update loadings in Step (1) due to additional dead weight and 


live loads on the structure. 


3. Perform space frame analysis by using STRAN computer program. 
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6.2 Moxrimum Member Stresses 


The Following phree pages tabulate the maximum stress 
each member of the mathematical mode/ experiences, The /oacling 
dondition im uwthick this stress oceurs as well as the makinum vart 
cheek are indicated, Since a one-third inercase of all allowable 
stresses mas used by the computer due to the storm condition, all 
unity checks should be compared to 4.00. 
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SECTION 7.0 
TUBULAR JOINT ANALYSIS 








INTRODUCTION 


This section contains the analysis of all of the tubular joints 
of the structure. The tubular joints are separated into two groups, 


the Primary Joints and the Secondary Joints. 


The Primary Joints are those joints involving the jacket legs. 
Section 7.2 displays the joint geometry and location for each of the 
Primary Joints. This section serves as a key to Section 7.3,-the 


computer analysis of the Primary Joints. — ; 


The Secondary Joints are those joints involving the interior ic 
bracing at each of the horizontal levels. Section 7.4 displays the : 
joint geometry and location for each of the Secondary Joints. This 
section serves as a key to Section 7.5, the computer analysis of the ae 


Secondary Joints. 


The computer program used for the tubular joint analysis of this 
structure is a post-processor program for STRAN developed by Crest 
Offshore, Inc. This program is based on AISC and API criteria for 


stress in tubular members. 
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en 8.1 INTRODUCTION 


This section ascertains the capability of the pile-jacket 


connection at the top of the jacket of transferring both the axial 


a load and the bending moment of the jacket to the pile. The following 


assumptions are made in this analysis: 


1. The axial jJoad is distributed to all six shims. 
: 2. The resultant bending moment is taken out as a couple by two 
- shims on each side of the 42 inch diameter pile. 
i 
a 3. The torsional moment is negligible. 
7 4. | The fillet weld area perpendicular to the applied load 
F (e is more susceptible to fatigue crack than the fillet weld 
ae parallel to the load, and, therefore, is ignored in this 
: analysis. 
. 5. An E-70 electrode is used for welding with t = 15.8 ksi 
: or f = 11.2 kips/inch. 
* 

Reference Drawings: 
ad 3016320 Jacket - Pile Shims and Leg Connection 
is 
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2 b ; 
7 ae 
‘ae 9.1 INTRODUCTION aes 
: r 
“: ot 
= This section determines the pile penetration and pile schedules a 
si of Structure 3, Structure 4, and the insert piling that may be required “rs 
en 


for Structure 4. E 


The procedure to determine the pile penetration is identical in 
each case. First, the actual maximum pile loads are calculated. ce 
Then, these loads are used with the Pile Capacity Curves to establish 
the penetration required. Finally, the Pile Driving Resistance Curves 
are checked to insure that the piling can be driven to the desired ee 


penetration. no 


The pile schedutes are devised to avoid any possible set-up problems 


\@ while driving and to minimize field welding of the pile add-ons. 


£ In addition, the P-Y curves for each site are included in this 


et ee ee 
pas 


section. The P-Y curve for Site 4 (Structure 4) is used in Section 6.0 oo 


for the space frame analysis because it yields greater deflections. 


‘ele 


a The Pile Capacity Curves and the Pile Driving Resistance Curves 


are from the Foundation Analysis, Report No. 27-771-97. an 


Reference Drawings: 
3016327 Jacket - Pile Details, Platform 3 a 


3016328 Jacket - Pile Details, Platform 4 
3016340 Insert Pile Details, Platform 4 
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a 
Tyee.” 
vt : 

a 

a 


Structure 3 tas 
~ gs 
. Pile Axial Loads na 
Maximum Compressive Load 2,926 kips Ff 
| Maximum Tension Load 1,985 kips : a 

Piling Dimensions , _ 

a Outside Diameter ; 42 in. : ic 
2 Penetration below Mudline (S.F.=1.50) 240 ft. ul 
a Penetration below Mudline (S.F.=1.35) 237 ft. a 
Maximum Wall Thickness 2.37 in. - 

Minimum Wall Thickness 2.00 in. oes 

a® Conclusion = 

i The pile schedule with 2.00 in. minimum wall thickness can 8 
es be driven to the required penetration of 240 ft. to obtain a = 
z safety factor of 1.5. Equipment must be available to remove E_ 

: the internal plug should the need arise. No insert pile ee 

: should be required. ie 
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Mozimum Computer Compressive Foree = 2706 * _ 
( Ref, Reactions, Ld. th. ly Section 6.5, p 637) oe 
bleight of Filing below Mudline ee 
42'6 *% 2.00" - 200'x 08549 *h= 171* be 
42"g « 2.37" - 40'x_ 1.002 */4* do* oe 
Sohee Pouts - 32’ x 0.270 “fete q* Ss 
220° mas 
es 
Total Marimum Compressive File Load =__ 2926" 
e Maximum Computer Tension Force = 2/16/*% ae 
Si ( kef, Feactrons , Ld. La. 4, Section 65, p. 639) wos 
= 
: bleight of Fi ling below Mudline = 219 * aa 
: Live Load on Decks me 
Lloper Deck - 092% xn 294 = 72% be 
Egurpment Deak - (1.5044 )U/9. SH) + (003 Yad.) = 31 
43° a 
e Total Maximum Tension Fele Loael ae 
2 2iol* - 2/9" + 43* = 1985 * 2 
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mR % Pile Sehedule used tor Driving Kasistanee 
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: BS) 
Q § X Vulcan 560 Hammer 
at Wt. of Ram = 60,000 Ibs 
iN) ‘ Roted Energy = 300,000 ft-fbs 
x Ss S Hammer Efficiency = 0.75 
S < Wt. of Pile Cap = 42,000 lbs 
x 
s § 
a4 3S 9 
yj © % 
c TRI | ARIE 
S . Spring Constant = 6,2 x 10° Ibs/in. 
‘iat Damping Factor, side & tip, J= 0.15 
FS iS Quoke Factor, side, Q = 0.10 
> : Quoke Foctor, tip, - See Above 
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9.8 PILE SUMMARY 


Structure 4 
Pile Axial Loads 
Maximum Compressive Load 


Maximum Tension Load 


Piling Dimensions 


Outside Diameter 

Penetration below Mudline (S.F.=1.50) 
Penetration below Mudline (S.F.=1.35) 
Maximum Wal] Thickness 


Minimum Wall Thickness 


Conclusion 


25953 
1,957 


42 
270 
235 

2.31 
2.00 





kips 
kips 


in. 
ft. 
ft. 
in. 


in. 


The pile schedule with 2.00 in. minimum wall thickness may 


be able to be driven to the required 270 ft. penetration 


required to obtain the preferred safety factor of 1.5. 


The likelihood exists, however, that insert piling may be 


required. Also, equipment should be available to remove the 


internal plug by a controlled jetting and driving procedure 


should the need arise. 


A ivi SON ae Rs ae ot 
Wa? AM iis ate Rowe © 





MP 222 4 3 Se: + 


wy eyes ean: aes SOE = = ; : 
inate Oa Elly! af, tte tot ra at Ont iat eee os gees Presi ati: athe’ 


CREST OFFSHORE, INC. 





Date_F>/= 76_ Job No. —27-771-26_ — Calculation — — Lele _Aralysss_ pare 


G49 Pile Loads - Strveture ¢ 


Maximum Computer Compressive Force = 270% 


(Ret. Reactions, Ld Ca I, Section @:§, p. G37) 


height of Piling be low Mudtine 


42'dx 2.00" - 220'x 0854+ = (88% bod 
42'g x 2.37" - $0’ Kn 11002*/t4 ® so* 
Sphee Ponts - 32' x 0,276 4 = ck 
247° ao 
e 
Total Maximum Compressive File Load = 2953*% 
é | 
Makimum Computer Tension Forde > 2161* 
(het, Reactiony Ld. Cn ld, Seetron 6.5, p 6.39) 
bleight of Filing below Mudlne 
Live Load on Decks ee 
llpper Deck- O42'ft4+x 29h = gt - 


Equipment Deck - C50 St) (5 #4) + L003 Ab) UE 54 = Bik 


9,14 


Sheet _._. Lof . . — — Lo 


py .t/. Za/bot ciem WS. Afary _ _ surject Design oF (0S! Mbhl SAvetyre - 


til) a ae 
OF R AN aN NE 


Sect a 
ieee 


43° 
Total Maximum Tension Frle load : 
2161" -247* + ¢3k* =>  7957* 


ih ESE Rags y SBE ae Svan Pe eal ote ee GGG SRNL, fail Ee Rie et ao Gy Sete CSS Bank erie ee cae ott ae on OE Cie EMS TagD ls gehen. ugB rage Some” eRe Gs ew aan dy 
STUER hg pees Hee ay sine eee ele NT ete LP CN SAE Rigi ol te eee ad cake 


we Pe ee 


Sea eee Tea cee eg er ee Sa 
2 pe Mee et oe 


GCRESI OFFSHORE, INC. 


SCO aps Client ne aE ay aa Subject _ Fev de “Cen Auoty UG 
pote GiP 224. sob No. 22-7 ZI-WT_. Calculation Lipa k (ze SRST clr: Oe ee 


9/10 Pale Capacity Curve - Structure 4 
PILE CAFACITY Ckips) 


1957*T 2953*C 
1009 2069 3009 A020 5020 LLI0 


ane i 
macvnilr A Pees iene nial Eats poate Rm teed Came 
r Ure a eae pt 


Ny 
= 
= 
QO 
= 
=; 
S 
AY) 
mM 
=z 
= 
Kt 
Ns 
tb 
4 
ny) 
ae 


42-1N. Diame TER as Piles 





» 
i 
we 
r 
i 
<u 





wivewn Wee WHINE en gg bt Sheet... ot _ lb 
By Cu five cient 2/25 MAY ee suojecr LOA aT Um Arnal oo. 


pote 42:22 Zh_. Job No. 27-7 2-2/_ — Calculation Pile Driv pr fresrs} bite CO. w/e“ 
4 tH 


9.11 Oriving Resistance Curves - Structure 
7 MLW = 105’— o" 


Z50FT Penetration 







m % | | 
: Pile Schedule vseel for Driving Pesistance 
= 
ry § % Vulcan 560 Hommer 
A Wt. of Ram = 60,000 Ibs 
9 é Rated Energy = 300, 000 ft-lbs 
x § b Hommer Efficiency = 0.75 
g = Wt. of Pile Cop = 42,000 Ibs 
xX : 
18} 8 
SS es % 
‘ RU | IRIE ee 
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: 10.1 INTRODUCTION 


This section contains the analyses considered pertinent to the 


installation of the structure. 


Section 10.2 includes the check of the stresses on the structural 
members at the mudline due to the soil pressure on the jacket before 


the piling can be attached to the jacket. 


Section 10.3 is the analysis of the recommended lifting eyes for 
the jacket lift. For the analysis of the recommended lifting eyes for 


the superstructure, refer to Report No. 27-771-98. 


Section 10.4 is the lift analysis for the jacket. The computer 
output for the analysis is in Appendix 8.8. For the lift analysis of 
the superstructure, refer to Report No. 27-771-98. 


Section 10.5 contains the floatation analysis for the jacket. 


: Reference Drawings: 
i 3016315 Jacket - Elevations 


3016316 Jacket - Plan at El. (+) 12'-0" 
3016317 Jacket - Plan at El. (-) 13'-0" & (-) 41'-0" 
3016318 Jacket - Plan at El. (-) 73'-0" & (-) 105'-0" 


3016322 Jacket 


Lift Eye Details 





Se et eu eri tne 2 sdgrel tes Sool cote Soe yy Ne gee ened eel fhe he ol oiene tah St ese Prada eD Aetna aah ia 1 Se Se Ray ie: Seren te ras Dug Co ay 
Seg te ce Soe er NGL uN la PS ral a seria er eC ry te ver Lm ata at ever omt gsk cimegliet parc ang ket cake 





’ 
Be ty fe 


fence 
wats 
“eee 
fits 
. 


CREST OFFSHORE, INC. 10.0% 


Sheet _ —_ of. we 


pya/_ Talbot ciiet 3S. Mary _ _ _ surject_Desian_pt /08! MUW. Struetures sts 

pore. =/=76_. sop No. 27-77/-1@ _ catcutotion _ Wart _Arcssureon Steveture ke 

Rees 
10.2 Sol Fressure_on Structore _ is 

e he 

ny] 


bleight of aeket - -B74.7* (Section 12.3, p. 12.07) 

kKleight of Anodes = 16,0* (08495*x 18) 

wleight of Pile Sting - _ (69, 5* ( 195 '*x 0.854 +) 
540.2" 


Ly 
aera 
ne 
e i 


Lay 
ay: Cc . es, 


Sve ancy ot Vacle? Ln- place - 170,2* 
Chet. Sechon /0.$, p 1d. 26) 


Met Weight = _370.0¥ 
ue =e 
Projected Area or Strvetvura/ Members = E m4 
(f, of Plan) a 
106.7 fF® 


= 37.3 ft© 
149.0 ft® 


o¢' (200 ) 
32' ¢€79'6) 


Pressure on Stevetural Members ~ 


Pe 4370.0" = 085 "pr S 
194.0 ##© e 
: 


Pe ee aetig eile ca 1 Sia snared ey a da SO ty OL ie as RRR ty SO cea 
eat a cS eet Aa ge gM ERO ee fmm ame ote, Sha Na Le ohn By at Bee ee ae Te NR ae Gg ea oe ets, 





“Lot 


eS * 
Care 


ee _ eT Try oa a" Tae: yey “hat 


CREST OFFSHORE, INC. von Pa ates 
ey sd Talbot. com WS Alavy_ . suriect Dessgn_0f_/0S! MM. Structure 
pate 7 = /= 2G. vob No. 2777711 — catcuiation W50.L Seessure on Sfaetyrna — 





Loac/ on 20'S Mewber - 
0.85 "yr x 20" > /.42 4 
42 


Load on /4'S Menwber — 


08S "pte, 14" = 00 et 
72" 


. 


Cheek 20'g Membev — 
fez wWA® = C4. 02)( 32") (12) 2 8.2 bse 


/2 35 72 178.7 jn3 


82 bse 4 21.6 bse 


Check /9°S Member - 
Sper wh” = (00) (32 C12) = 19,2 bse 


12-5 42 $3.3 


19.2 ese © 2.6 bse 


ote 
Peed 





TOT I ee Se es ew. ts Gal BP a Sil a BaD ad 


Sheet _.. — of . ~~ — 


CREST OFFSHORE, INC. 10-08 


oy s/. Zalbat. cient WAS, Aary— suriecr Design at LW Structure. - 
pate_S-/7-2G@. vob No. 22° 27L — — — Calculation — — — --— — —- —-— - mma nn 


10.3 Lithna Eyes -Sacket 


Rag] SAA 


EP Re ee 
yp") 80% r ete 


Vertical Ltt 





Rial SCD 
Nei 







i phy" Cheek R (A5.8 Fs) wih 
rill 6% le “ ot 
blerght ot Jacket =_380* De ee ans 
: (excluding boat lancling a 
i ¢d bumpers ) - = 


Assump tions’ 
1 Entire weight 13 af one Aff eye. TT 
Fi 2. Impact Factor of 2.0. 
| 8. Total appled /oac! can be 
acting completely horizontal or 
completely vertical. 41-0 


: 4, Sling 060° for maximum load cee : 
” at 


a. Mar P= 880" at @*60° 


' 
4, 4 


'. rn a Heer 
’ aval etstetat 


Check Shear im Fin 


Lise 6:00" Pin yn double shear 


4,72 = _880* = (5.6 hse 
A 2 (7 3.00') 


ir Fe = 0d (36bi) KNIZ © 172 bse 


Pe ag Ore 
ino . . 


18.6 € /2#S 


GSES oe see te, aetna ein ge. | S. - Nye Ria Oe ms Metra Sys ee Suece A orate ete Get One! Ses tee oe 
a ae ee aie UI a ES oe ie Og IE AER EO GE ea ee Rr ne Ts ee ee 
er Te TTT I ae a I I Te PEE i a EEE Or CO Eee OY 





@ 


CREST OFFSHORE, INC. 10.06 


Sheet _ _ _of . Lo — 


eya/_ Talbot. cient LS Mary. — surject_Qesien of _ MbLAL Stvctyre —- 
Date. 8 =/2-76_ Job No. 2 7=77/-_ _ — Calculotion — . - - _- — ~- —-—-———-- 


Lifting Cues ~yfacket 
Vertical Litt 


Check Bearing on Plate 


4p *_. =__BRo* = 29.3 bs 
De (6.08) (5.00) 


Fae = OF C26 bse ) = 72.49 bse 


29.3 < 322.49 


Cheek Fin Shearing Through Plates 
As 4((9-3)< 1S) + 2[ (1-3) x2] 
A» 36 4 28 = 6 me 


fs > BRO” = 13.8 bse 
CF nt 


Fs2 0:4 (3Gkse) e733 * (7.2 bse 


13.8 ~< /9.% 


= 4 
aT 





et ce ea 








CREST OFFSHORE, INC. 10.07 


Sheet _ — of... — 


ey Talbot cium US _Mavy. — — surject Qesion_of_ bb Structure __ 
Date 8 2/7> 76. Job No. 272771: _ _ _ Coleuietion — ~ — ~~ — ~~ — —-- 


“Lifting Eyes - Jacket 


Vertica / Litt 


Cheek Tension Through Lift Eye 


Az 4(9-3)x Ws | + *Ccio-3) x20] 


Ae 64m? 
4, = B80" = 13.8 kx 
Gd yak 


Fe = 0.636 bs) £433 2 28.7 bs 


\e (3.8 € 26.7 


Check Combined Lending qnud Tension 


Shear force = 760° 
Tension Forte = 460°" (Conservative) 700* 


Mee 760°x 20" - 760” 10" = 7600 mk 


fs? 7oo= = 5.8 ksc 
Coo")(2") 


Jr» 2000 (6) + 260" = slo ks 
2" (66')* (66") (2") 








Using Mohr’ Cirele , 


y 
Sn maf = te +f (ug)? +6-8)*] 22 13.5 bs 


Fu 2 016 (36bse) x33 = 28.7 7» 13.5 


ETT TT RS 
Ce hl a ke a ae he tle ae ie 8 ee ee 
ee a a at ae i la a Mg Re tenis re eM a Mg, eg Ng a ig ee SO ee ee we ee Oe ew eae a 


| CREST OFFSHORE, INC. 10.08 


' ee i a Sheet _. _. _of . 1. — 
ey /_Zalbat. cient. £5 Afayy surjectDeugn of _ Mh bd Structore — - 
Date_S2-/7°76_ Job No. 27-Z7/% _ _ Colcuistion — — — . . — — —~ ~~ —~ — ~~ + 


| Lifting Eves = Vacket 


Vertical Litt 


Assuming an average shear astribution, 
i ts mod . [ ( m2)* + (se)t]* * 860 bs 
Fg = O.¢ (Pbk) #193 = 19.2 bse > Gd 


Assume shear ostribution parabolic, maximum Shear at 
center of plate, 


ts . 45 (5.8) = &.7 ese 


fn? 760. = 5.8 ks 
| oe") 20") 
a fa e [ (£8 e+ (an he = 942 bse 
ine? [ (28) 
& 72 6 19.0 
r 

Cheek ble ld of Cheet Flates 
* Ae = [5 = 0:30 
: A total 5.0 
a Feheur =» 880" x" 0.30 = 204% 
c Powe 2 2bE* 2s 7, 
2 ak 7 18" 
we fT = 0.42 m l/se A fillet ble ld 


ee TEP 
4d 
” 











CREST OFFSHORE, INC. ae - 10.10 
ey Talbot. ce LS Alary — — surier_Qesian o£ LOS DUM Structure. - 


pate 3279-76 vob No. 227-771-794. _ catculation — KcA4 Lyla ly £15 ae eee 


10.4 Lité Analysis 





CREST OFFSHORE, INC. O04] 


Sheet _. _ Woof . . We 





By Che Lie. crient LLS, NAvy ee a een fi Arnel: aa wa Saas icone 
Date 8719-75 Job No. © 2-7 7l-O L_ _. Calculation ripecseire #€ € 44. — ee 



















": 
ce ee ONO ee 
__ 14G 14:6 
WP 
4. (6) 16-0" 
Ve OF MONEY _ BL) G ae 
&c (*) 1820" 2 
Mbw Et. (+) 00° 
£t. ISO 
(3 
a, 
BAO" [4°61 0.800" 
2. 
APPARENT 


barren aS n 


@.9282 














ft. (-) 78'0 
8 
2 
. 
‘ 
ELEVATION 'C' A 
Mupune *¥ 
{ &. -)105°0° Ne 
RII “ Ii 
a 28°#+0.750 - ae ae \ 
\BOTTOM OF }, | v i 
JACKET | a . 
BL. (-) 1079" lu = 32'-O16 ane 32°04 <j 


o4.0% 
& © 
ELEVATION "6B 


. 








CREST OFFSHORE, INC. Tn on 
* Dictate arnt ches artic, Meee Sheet .. i of. ww cane 
: ay _C. Chovrs crt US NAVY _ _ subject lifting Analy CA a ae Petes “S 

: Date © = 19 78 sov wo. 22-7 71-01 _ Calculation | lat Form wi7 se oces oe 

F 











: C 68,23 32,58 o 

on 64 282 (64.22,32,0) & 

‘ ae C521, 27. 42,0) : : 

: 55.94, 14.75 Oo) “e 

* 53.18, 16.15 0 Be 

Qo 3 

é : 

: / (-$3.18-16,15,0) (-28.1,-18-7%,0) (12) 

a Co, -22.8, 0) (9) : 

ee ~S5,94,-\4.79, 0) (32.11,-27.42,0) 36 > 

7 (64.22 °32,0 4 : 

% | (69,23 ros 

Top View Sextit eH = 32. 


= ee N37 6.4282 
‘ : 28x wx —z~ = 2816 


3x NEL x 6.9282 = 53,18 
a 7 


ad FF 6.4282 a 





a SS15x “a7 S594 








Sheet _ .. of 2.  — 


CREST OFFSHORE, INC. 10.13 


ey Co Cher. ciel! S Navy suojecr Lifti na hisic. Vi gaia 
pate 8-19 =75 vob No. 2 7-2-L/= 21 — cateutation Plode ae Sel Cag: ae ee 


is 






(28.17, 047,32 2) 





5803 0,26,06) (-3.28, 03935) 


(- 328,032.38) 


So ©,2615) 
(2) 





(61,42 1524 






8) Ged Gs) ee. 


Se3 26 24x ie, = 26.15 We. SE. aT = 85,5 





t = 
2.6.04x Soper = 2.18 35.49 x7 ae 4.6| 


40d, LOANAK He = 25,05 Qe3 47.4 4 x oo = 47,33 


fees ! 
25.\4« Fae 2,09 47.49 ae = 3.94 
823 34, AQ xr veneer, 


\7 Eas {2 34.49 x poe = 3.28 


13 


Ww 
nN 
b 
ws) 
x 
: Br 
iH] 
Vv 
N 
v 
@ 


(59.61, 6,55.3), ¢(63.54,0 ‘su 
32. 2; 


27.65) . : : 


ta ce. 


Ee Re eg ee a AE ke Rig tgas Toa EM cr Seg Vg en ga me Coe Nore a Tere BES ee Sagas Mer Reb Sere Rae Sar. ten eo ee 


CREST OFFSHORE, INC. (OAS 


Sheet _... of — . 2 — 


By C.chern_ crient UL. ss Navy Sites subject lei St i Anal 6 ie al tone tis 
pate B=-12=7G sor wo. Z7-7ZI=-OL — cotcutetion L lattocia # £ tA. po eee 








) «GRATING \ 
A . lg 4 SUPPORT 
Q {' ' 9:14 BAR i, 


GRATING SUPPORTS 


Bray BAR 
4:68 


7 


No 


ee 
Pare we) 
ava 

le As 


beet 


17) ye 


aa 


Le 


al 
. "% 


L. 


poe 
77 4 ee 
elas 


o- 
4 


, A ee 
on cena 








CREST OFFSHORE, INC. 10.16 as 


", 
NS 


owe 
Cedi 


ay C2. Chern client CL, S.NAvY. —— Subject Lifting seul, Tne a cel ans ee 
date S=I2- 7G. sob No. 27-77Z/I-2 © (_ _ cateuletion PGES ee 3 Th ure Sab ses eee Se 


e 
ee 
Patter} 
ro¢ 
oe 
oat 


| ie 
. v 
‘. ? r 


. 
rie es 
reas 
Seat et 


- 
Cx 

ae ee bel ery 
ve 


er | 







\ 
< we < - 
. at are . 
: qos ms 
ae aa XK nie 
*: og x os 
-, NG f 2 ot 
2 : y a ar 
A =e ee 
: ", Xe. 
oe yy 2 ,o 
: \ 
be ‘ <3 aie a 
& 
S: A 
“ aa 
a as oe 
—* : on 5 
‘~ wa 
wate 
2 Jf] ? ~- 5 
4 fey : 
bn ee : 
4 ‘ 7 
a 
ace 


. 
at 
r 
— 








FM TTS Ee IO 







CREST OFFSHORE, INC. 1017 ast 


Sheet _... of 2 


ey C. Chern creat LS. Nau —— Subject_. Libis, A ag tys Ss Sa (Sa 
pate $-='9~76 sop no. 27-FZI-OL — catcvtorion Pld fo wnt S$. 





ee gsc eter eS ish igh et em EP me ial Te ORS See Pw Sy A en ot Bien Ss oie Ut 
Bret ete epee eas ak 


CREST OFFSHORE, INC. 


By creat Us S, NAV tes, Pry ey 3 iat Ane. 4 ae oo ene 
pate 2-19 7S vor no. ZZ-FZI-LI_ — corevierion Plat Fo rn 3 £ ne 


Pare] Ween - 
CRA os ‘ erat oe 
CRATE ate *e a" 


is 


E 
“. ow 





Tp eee ene eee TN Oe wy 





CREST OFFSHORE, INC. 10019 
Pree tia het Sadr ie 


5 Sheet. _of 
Sy Cc Chern Client MU _S.NAY oa eet oa Subject fc} Lh. am) Sin laa (. rata 
2 Date P=1D=7E sob no. 2-7-7 Bl>QL — cateuietion Platter. Et ae 





- 
= 

. 

” N 

ee 

e 
7 <: & 
Ly . 

Ate” ve 
Re De Sete aE eS lle ieee Bee ae ate os ane ae Te ee te 3 = ete nares : 

ee Fe eee -* tae bse et ee tee \ Se tt a ee 





CREST OFFSHORE, INC. (0.2000 ee 


ay Se Chevercion Uns. NAVY — — suvject ei ftin g As ik oes ar 
“os pate 8-24-76 sow wo. ZZ-7ZI-2OL — cotcuietion Plottogn B°SE*4 _ _ . 


Ce! See 


“e 
trays 
oa 


~~." 
oe 
’ 
+ 


7: 
Ria] Sa 
al 


LecATION oF CentER OF GRAVITY 


58.97! bones 


| 25.99" _ 
| 


185.70 * 


‘s % 2PM 
es ee tee 


os oe ‘ 
pees poe ae 
ess Ir es ae 
Rs Ce A 





as Paes 


aM =o 


, = 157. 83*58.97- 2794x1499 
03 


157,.83+ |89.70 


rod 


= 29.877 
(29'- 103") 





0 QS 8s UBT se 
‘ 
O 


Pes 


Pe 
Fy . 
erate ey 


aa 
Ne 


an ge wy 


CREST OFFSHORE, INC. 


ey S Che rn_ cient LS, NAVY _ _ mee aes 5 tna Ale a. 
pate 2.-24--76 sor no. 27-7 ZL-_OL — cotcviorion L t xa BEF” 


JO INT No. 7°93 


157,83* 


; oa] 
5 Q= tan 127.85 = 80° 


@ = 80 27.94 


Ss | ng Force 


ul 


(60.3 Kips 
Jomt No. 903 


{85.70 


@ = tan' 183-79 - 5) 4 
‘ 27.94. 
21,4': 6 


27.94% 


A. = 26.88% ton 814° = 171. 124! 


N 


Ss Ming Povee 


187,85 1PS 


dA. ee SSE, Belek sca gs IS SL SS NS ee: ee Sle Saas Se alg RP 8S 
eh ES alll ores lal, RRL ey re coe e a Niet wig © GLa aaa eT erate eT tater See UB a wee cee ge ROEM Te eae 


15-7, 83/6Ln80° 


Cacic ene 


185,70 [>in 81.4° 


ys: 


Sub See a Ss: 


CREST OFFSHORE, INC. 10.22 185 


Sheet _ —. _of — . 3 


sy C-Chern cionlls S. NAVY suoject [aif + u Analysis any Sere ae 
Date O-24 “7b Job No. 27-77/-0L - Calculation Pled lok ay = iar. os Ne ect aes 


Singce Pomr Listing C For CHeckig Oncy) oe 


coon ete ee 





eo + 


Sling lewgth 200 Lys abd = 36.77% (2649") > 


HTOO.! Mee 32.97 + 4095 =52.57 (52-7") 





CREST OFFSHORE, INC. 10423 


Sheet _. _. Lof . 1. — — 
CC. Chere chem UiSNavy —_ supject— Ly itté, ng 4. nek oy een 
aa hope 24= 16 me ox 27: Lz l-2 Oo ie Calculation Plot Qr'24 M7 at — oe ee 


Phe 





Fa + Fr 40.95 ae 

< es = 343,53 (a ae 

‘ ve tf 42964 32.977 ) 
= fx 3417 i a 
v2 46.95 +32,97 cee 


From 6b) fi = Ex 3é. ee ee ee 
a 40.9532. 7" wae 


from Po. (a) (32077 oes 46) Fi = 343.53 ae 
40.95% 32.47° 95 4 32.97" is 


2 282 aT = 
o 40.96 +3297 ee 
fi 73.92 


= 244.32 Kips <——_——_ a 
iP t_ 
Fe = 244.32 x 220 
af 40.95% 32.97% 
! = 216,68 Kips <+—___— ; 
F 





sti Sects as ot ag 


CREST OFFSHORE, INC. (o.24 0 po 


Sheet _... of — oe 


By a/_Zolbot_ ciem_ US Mary. surier Dewan of 105’ MLM Strecture —- 
Date_2=/= 2Z6__ Job No. _ 27-771-26 _ calculation Floatation Lng lysts Ss eee ee 


10:5 Ffoata ton Analy $1$ 


453.3% 


Guoyancy of Vacket m Launch Mode 
(Ret. Section /0.§, p, 10.25) 


bleight of Yacket yn Lavuach. Mode - 
Matenal Crsting 
Anodes 


374.7* 
16.0% 
390,7* 


CO AR a 


nuns + poe a eke f 
Nat Bed Ee ea 


453.3" > 390.7" 


ci Floata trou 1S echeiweel 


ee Relea Se ae ee Mia OS eee Does * ae - 
ee ek ee ee ete Sy rs oriee Bh pe eae ae ae ted QDs ay pe aed ad Beief ies Day ge TN, get ig ae eae on Wy Sg eget Steg) Se Ree ae, 
a a a eg se . ae oie alae eT tae es oe eke atm se pen oe ath tn age gol ge ete ee RN RN cm dy 
a > Peet ee ee oir Se ee Se 


CREST OFFSHORE, 


Desceiprion 


43.0% x \.1Swt 
AT.S Fx |.SOwT 
Uu7,O"F x L2SWwT 
US.S"% y O.SOwWT 
Dholth ,OTS wr 
20.0"% % \.1tS wr 


(S.0"? xO0,7S0 WT 
(2.0°%x 0,50 WT 
(eo Fk O15 WT 
(6.0"F x O.sowTt 
(44.0"F % OSOwT 
I2,15'F xO.S0WT 
(2.75 *¥% O.31SWT 
(0.18 Px 0,368 wt 
8.615" xO.SOwT 
C18 O.UBOWT 
2,.60%y% O.%iGwt 
2.46318" Fx O.39SWT 
2,3715'* eO.ISd WT 
2OO0 STL. Crate 
(.SO Ste. Peare 
{,00 Stu. Fate 
O.1S Stu. Plate 
0.625 StL. PLaAte 
0.50 Stu. Crate 
0.395 Stu. Pcate 
O.2S0S8itc, Pace 
Geativng 
Avece 4"¥G' x ¥¢ 


INC. 


QTY. 


IQ.S0 Fr 
WWe.Gl(Fr 
2S.SSFr 
ANOWNS FT 
(8.00 Fr 
Lik, 3A FT 
3U.6S Fr 
AULD, 4 Fr 
4(,2SFT 
2383. 33Fr 
1(3.AB Ft 
221,67 Fr 
{27,OS Fr 
{102 ,30Fr 
QO.ISFt 
243,00FT 
(S.42Fr 
S41SEt 
27. 00FT 
,00FT 
246.SO0Ft 
As gd ex? 
(1.65 Fr? 
HS 1 Ett 
LVANOF Te 
BISBAL Ex 
To. SOF tr 
k.t3 Ext 
Lore 
(96, LBEx* 
Qh oo FT 


Vocume 
Sea Water 
Dispraced 
Dik AL Fx? 
(L3b.30 Fr3 
301, O2F7 
23Sl Ho Fr> 
(a = ao 
LUG 37 FF 
SC.44 Fr3 
Abo, CO FT? 
t2260:F 7? 
HAA .SSFI3 
VAM Fx3 
308,12 F13 
(24.07 F413 
AOOL Frd 
WA, S6 Fr 
(S3.09 Ft3 
Ww37t Fx5 
(2.59 Fr3 
\,62 F413 
O. ud F413 
(O.40 E13 
WokFx3 
6 We BG a 
3.16 Fis 
7M AAEL3 
(GSI Ft3 
gett Fx 
Outs ex 
O.04€ +3 
{6.29 Frd 
(e2SFx> 
TOSA LS Exd 








A 


eae 
| arc Ae 


OF¢,! 


CREST OFFSHORE, 
By LakKiek 


INC. 





ee ed 


Descearetio~ 


48. O°? xX (.ISwt 
AUSF L.SOWT 
U7,.O%F x (1.15 WT 
USs.s"% y O.SOWT 
Dhol x OTS wr. 
20.0"% % LiaSwr 


I9.SO0 Fr 
WIG. GlFr 
2S.S6Fr 
DWO.AZSEr 
~~ (8.00 F> 
Lik, 3A FT 
34.6SFrt 
Hud, Gt Fr 
4(.2SFt 
238. 33Fr 
(3.98 Fr 
221.67 Fr 
(21.0 Fr 
102, 30Fr 
Q0.1S Ft 
1432,00FT 
(S.42Fr 
S41ISEt 
21. OOF 
(4,00FT 
346.SOFt 
AS. gd Fx? 
(V6 Ex? 
US 77 Er2 
LOFT? 
BSL Ex 
To.SOF tt 
hts Ext 
(TORT 
(1, 1BFx* 









(S.o0"* x0,750 wT 
(2.0°%% 0,50 WT 
16.0" Fx 0.15 WT 
.O8F XO,SOWT 
[4 Oo"F % O.SOWT 
(2.7% x O.SOWT 
(2415 °¥ O.31Swt 
(O.1S" ®%. 0,365 wt 
B.615"P x O,SOwT 
(61S O.280Wt 
3.S02%x O.2%towt 
2.6318" Fy O.39SWT 
2.,375"8 x O.Isd Wr 
OO StL. Prate 
\.SO Ste. Prare 
(,O0 StL. Poate 
0.18 Stu. PLate 
0.625 Stu. PLate 
O.So ST. Prate 
0.39S Ste. Ocare 
O.US OST. Pace 
Grating 
Avece 44 6"x ¥e 


fo ee Se 


10.26 


Sheet . . of —. 2 Uw 


awe ee ee 


1.) Freepen 1.0. 
OR 


SAwove Water 
Live 


Deh. LETS (2.5 
(43 4.30673 (i.d2)| Jacket 
29S H2FED (1) (ee 
AANA TEA.) 


“Sea Water 
Dispraceo 
DAk AD yd 
\4db.30 Fre 
301,02 F5> 
L3ISl Ho Frd 
Su.SLF Yr 
LUG ILE? 
SCL Fr5 
Ab6O.6O Fr3 ‘ 
12.60 Fr3 i 
LNA SSF 73 = 
\A.43 Fd (Va BZerd(ay fot ees 
PoSbEe ALIOFB(2) | Evev, 
(S+tE.GTE 13 Le 
FO.or Fr3 
VWA.S6 FYB ale, 
(S3.09 Ft3 
1.37 Fx5 
(2.SA Exh 
{,62F x3 
0.24 FYB 
(\O.40 ©13 
Wet Fx> 
oo ame A oe ae 
3.76 Fr 
VALE = 
(GS Ft3 oo 
oe ts ee a, = 
~ O.(3 F113 a 
O.o4F 13 ies 
(6.29 Frd 
(.USFx> Evev. 
TOSS Fr 





2B.05F8Q) |A)I2O" AS 
Te STEP (2) | ey. 
\A. \l ex> (2.) 


Teo F432.) | Lietiwe =: 
ya ena] NS ZS 


lw LL F~3 (2,) 
L.US Fx (2,) 








iz : . oh te § “ 
Pel ere ok ' ‘ 
a 
ry 
= 
o 
a _ 
oOo - 
1 . oO 
‘ a = 
a) 
‘ oO 
: [4 
’ = a. 
: © 
- S&S 
i 5 S 
‘ tu n 
1 ” i=) 
, [4 
[-4 
f=) 
4 o 
' 
4 
apa : 1 
‘Ce @} 
° 
ul aS Te Pid ~y “¥ FOr, By OR She eg Ce a eae ie " r * ' re vetels 
4 Ware ed as f . , S Gee, 86 aye ct aren 4 Se oo as . ie 


wh 
3 
a 
: 11.1 INTRODUCTION ie 
eo 
> The surface area of a marine structure is divided into three ae 
eo zones for corrosion protection consideration, the Submerged Zone, a 
; ne 
the Splash Zone, and the Atmospheric Zone. E 
The Submerged Zone is protected from corrosion by cathodic a 
protection through the use of sacrificial anodes. The Splash Zone is o 
protected by using one half inch thick extra material in excess of vat 
that needed for strength and then painted. ‘The Atmosphere Zone is ee 
protected with paint. - 
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11.2 DESIGN DATA 


Zones for Corrosion Protection: 


1; Submerged Zone - E1. (-) 4.0 feet to £1. (-) 105.0 ft. 
ya Splash Zone - El. (+) 11.0 feet to £1. (-) 4.0 feet. 


3. Atmospheric Zone- E1. (+) 75.0 feet to El. (+) 11.0 feet. 


Current Requirements: 
Current Density = 6 Mayet? of surface in water 


2 mAs Ft? of surface in mud 


Design Life: 
N = 20 years 
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Ze 6mA x 10219S4* + CwAx 8900 ft™ 
#42 ft® 


T= 79:2 Amps 


Capacity of Allo 


L/se Allominum = Zine = Mereury Alloy 
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To ta/ Aleight of Sacrificial Anodes 


h/p = Lx hd x 2760. 
fa 


bh/r * 79.2% 20 x 8760 


‘250 
d Wr 1100 Ibs. a 
Using 7é5" Anode 


eg ne £1100, 5 5.3 = 
oo 725 eA 


Use 18 at 725%/ Anode 
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c 11.4 SPLASH ZONE Sate 


The Splash Zone is protected by first using one half inch oo 


thick extra material in excess of that needed for strength, and then re 
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by applying paint to the structural members in the zone. 
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‘a 11.5 ATMOSPHcRIC ZONE 


The Atmospheric Zone is protected by paint. The surface area 
of the structure requiring paint is 8,500 square feet. The surface 
area calculations can be found in Report No. 37-771-98, Section 2.7, 


Paint Area. 


SNe seg etna rity Se a ree EN Che ine iy 1k ere cette Sg MeN OSB ee EEN, Tea ee 
eas ae ee ee a el eee Fg Se OTR BE eSB ee ee aN Pee Te IE eS ee roe 
oe oe a GN at ear igh Be eee ae 8 ee we are Og we Mee oie ye nS 


re ay ee Ah 8g Brg ae eee Na gee ae ee ee el ee 
a Ea Se weary te tie: a ay oc eh ete a at ce a CRE BS See eee & 


Cae 
“ a . oe 
os gets “ 





4 
SS. 
<a 


we a 


a a 
ove ete 


Per ers 


y 5 Boog e ty 
ax at aba a a ts : 


' 
. 


at at aa g's 


SECTION 12.0 


a 
x= 
oO 
_— 
ids 
= 
a 
=z 
< 
= 
” 
oo 
| 
| 
< 
_— 
[4 
us 
= 








Pir ae er) 


2 or ee 





ue 12.0 INTRODUCTION 


This section includes a materia] listing and total weight of 


ae 


each major component of the structure including the superstructure, 


: ys 


jacket, boat landing, boat fenders, and piling. The material] listing 
in this section is a summary and includes only the total length and 
weight of each particular shape for each of the major components. A 


I more detailed listing is found in the computer output in Appendix 8.9. 
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12.2 Material Listing and hleght = Superstrueture 
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TABLE 14: 50 YEAR STORM WIND, TIDE AND WAVE CHARACTERIS- 
TICS: 35°47.2'N, 75°05.7'W: SPECIFIED 105 FOOT 
CHART OEPTH: OFFSHORE KITTY HAWK, NORTH 
CAROLINA 






Chart Depth 105.0 Ft. 
Highest Astronomical Tide 4.4 Ft, 
Storm Tide . 3.3 Ft. 
Total Tide 7.7 Ft. 
Still Water Depth ; 112.7 Ft. 


Helght of Maximum Wave 61.3 Ft. 
Period of Maximum Wave ; 13.6 Sec 


’ Crest Elevation of Maximum Wave 
Above Stil! Water Level 42.4 Ft. 
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Crest Elevation of Maximum-Wave 
Above Chart Datum 50.1 Ft. 


Crest Elevation of Maximum Wave 
Above Bottom 155.1! Ft. 


Length of Maxlmum Wave 799.7 Ft. 







“| Hour Wind 114 Mph 
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| Minute Wind 145 Moh 







Maximum {nstantaneous Gust 174 Mph 
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TACLE 15: 50 YEAR DESIGN CURRENT! VERSUS PERCENT OF 
DEPTH: 35°47.2'N, 75°05.7'W: SPECIFIED 
105 FOOT CHART DEPTH: OFFSHORE KITIY 
HAWK, © NORTH CAROLINA 


Percent Of Depth Current Speed (Ft/Sec.) 
og 4.7 
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70% 2.2 







80% 1.9 






90% 1.5 






100% 0.7 





NOTES: ! Recommended Design Current To Bae 
Considered SImuitaneéus With 50 
Year Wave... See Text. 
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APPENDIX B.1 
SEALOAD - 50 Year Storm - Complete Pass 
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C.1 


INTRODUCTION 


An operational analysis was performed for the 105 MLW structure 
to check the maximum horizontal displacement of the instrument package 
on top of the structure during an operational wave. The maximum 
horizontal displacement of the instrument package on top of the 
structure is limited to one foot and the maximum rotation of the 
structure is limited to one degree in the vertical plane and one 


degree in the horizontal plane. 
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APPENDIX C.2 
ENVIRONMENTAL CRITERIA 
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C.2 


ENVIRONMENTAL CRITERIA 


Wave Data - Operational Storm 
MLW 105.0 ft. 


Storm Wave Height 40.0 ft. 
Storm Wave Period 11.4 sec. 


Maximum Total Tide 5.4 ft. 


Extreme Surface Current 3.1 ft./sec. 


Mudline Current : 0.4 ft./sec. 


Wind Data - Operational Storm 
Wind Velocity 60 mph 
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C.3 RESULTS 


Maximum Translation (4. 203, Load Cn 7) = AMF ia </2.00 6. 
Maximum Vertreal Fotation (44. 206, Load Cn o) 7 0,10° « /,00° 


Maximum Horigoute/ Qo ta trou (V#:202, Load Cx) = 0.06" < /,00° 
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